Abstract
Introduction
The use of contraception has the potential to reduce maternal mortality and infant deaths through increased birth spacing and avoidance of higher-risk pregnancies and hence contribute to the attainment of International Conference on Population and Development (ICPD) goals and MDGs. It also has the potential to slow the rate of population growth, thereby contributing to a reduction of poverty and hunger (WHO, 2010) . The Ministries of Health in Kenya aim to increase contraceptive prevalence from the current 46 percent to 56 percent by the year 2015 (Ministry of Medical Services and Ministry of Public Health and Sanitation).
Although contraceptive use in Kenya has been increasing over the years, substantial regional differences have persisted. The 2008-09 Kenya Health Demographic and Health Survey (KDHS) shows that, while the prevalence of modern contraceptive use in Central and Nairobi Provinces is comparable to the levels in developed countries, it is extremely low in North Eastern Province, at only 3 percent among married women. Three possible explanations for these differences have been suggested, namely socio-economic, cultural and the impact of family planning programs (Clements et al. 2004) . Evidence from research conducted in Kenya and elsewhere has provided empirical evidence to support these suggestions (Kimani and K'Oyugi, 2004) .
In this study we use data from the 2008-09 KDHS to investigate regional variations in modern contraceptive use among married women at risk of becoming pregnant, to demonstrate the influence of socio-economic, demographic and cultural factors. The study focuses on Coast, Nyanza and Central Provinces, where there are substantial differences in the use of modern contraceptive methods among 1. We are grateful to the National Council for Population and Development (NCPD) for allowing us to publish this paper, a version of which was published as a working paper by the same organisation; also to ICF Macro for funding the authors in the further analysis of KDHS workshop in Nairobi when the draft paper was prepared.
married women. Central Province has the highest contraceptive prevalence, at 63 percent, while Nyanza and Coast Provinces are much lower, at 33 percent and 30 percent respectively (KNBS et al. 2010) . Specifically, the study analyses socio-economic, cultural and demographic factors that may have contributed to the observed differences in contraceptive use in the three regions. We test the hypothesis that differences in these factors within the three regions could explain the variation in levels of modern contraceptive use. Although previous studies in Kenya (Njogu, 1991; African Population Policy Research Center, 1998; Magadi and Curtis, 2003; Kimani, 2007) have analysed the factors associated with levels and trends in contraceptive use in Kenya, few studies have focused on the regional differentials except K'Oyugi, 2004 and Clements et al. 2004 . Indeed, lack of such studies is not only limited in Kenya. Cammack and Heaton (2001) observe that although the individual factors associated with contraceptive use are well documented, those focusing on regional variations are few and hence our understanding of such factors is limited. The choice of these three provinces is justified by a number of considerations. The three regions fall within the 20 percent high-potential areas of Kenya in which the Kenya's population is concentrated. Previous research has also demonstrated the potential use of the analysis in the formulation of regional strategies for the enhancement of contraceptive use in these regions. Kimani and K'Oyugi (2004) , for example, showed that promotion of education in the Coast and reduction of infant and child mortality in Nyanza would enhance the use of contraception in these regions. In addition, both Nyanza and Central Provinces are comparable in terms of infrastructure, population distribution, religion and availability of services. For example, most of the populations in the two provinces reside in the rural areas. Population density is also high in both provinces. Similarly, results from Kenya Services Provision Assessment (KSPA) 2010 showed that 89 percent of the sampled health facilities in Central offered some type of temporary contraceptive methods, which is comparable to the 93 percent in Nyanza (NCAPD et al. 2011) . In contrast, these variables are largely different in Coast Province, which has a substantial proportion of Muslims compared with Central and Nyanza provinces, with their much higher proportions of Christians. Figure 1 shows the conceptual framework that guided the study. This framework can be perceived as a component within the Bongaarts (1978) proximate determinants framework for the analysis of fertility. However, since the focus of this study is limited to contraception, we did not consider the other proximate determinants of fertility identified by Bongaarts. Instead, the framework for this study has introduced intervening variables that are considered to have a direct influence on the use of contraception. The assumption is that the background socioeconomic, cultural and demographic variables create environments that, through the intervening variables, either favour or restrain the practice of contraception.
Data and methods
Data for the study were obtained from the 2008-09 KDHS, a nationally representative sample consisting of 8,444 women aged 15-49. The design of the survey and the specific questions that were covered are detailed in the KDHS 2008-09 report (KNBS and ICF Macro, 2010) . The analysis was limited to 3,708 currently married women aged 15-49 at risk of becoming pregnant; that is, excluding women who were pregnant or infecund. The sample also excluded 65 cases, 64 because they did not have information on types of marriage and one other that lacked information on religion. All the analyses undertaken were based on the weighted sample.
The dependent variable for the study is current use of modern methods of contraception, including sterilisation. As observed by Dodoo (1995) , modern methods of contraception, which are more effective than traditional methods, are the focus of most national family planning programmes, including in Kenya. Several socio-economic, cultural and intervening variables that have been found to be associated with contraceptive use and that are considered key explanatory variables for differences in contraceptive use were included, as indicated in the conceptual framework. The key socio-economic variables include: residence, education and wealth index. Residence was categorised into rural and urban, while education was categorised into: none, primary and secondary and above. However, in Central and Nyanza two education categories, none and primary, were combined because of the limited number of cases of women with no education. Similarly, the wealth index was categorised into three categories: poorest, middle and wealthiest, rather than the usual wealth quintiles (poorest, poorer, middle, richer, richest) because of the few cases in Central among the poorest category.
Type of marriage (monogamous/polygynous) was used as a proxy for cultural differences among the three regions. To capture the influence of religion on contraceptive use, religious affiliation was categorised into: Christians, Muslims and Others/None.
Intervening variables include fertility preference, death of infant and/or child, number of living children and knowledge of modern family planning methods. Women were categorised by whether they desired more children or not. The former category included women who desired a child within two years or after two years, and also women who were undecided. Studies in Kenya, as elsewhere, have shown that women who desire no more children are more likely to use contraception (Kimani, 2007) . The infant mortality variable categorised women into those who had lost at least one infant or child in the five years prior to the survey and those who had not. Women in the former category may be less likely to use contraception compared with those in the latter category because of replacement and insurance effects, as suggested by studies in Kenya and elsewhere (Kimani, 2001) . Women who knew of fewer than seven modern contraceptive methods were categorised as having a low level of family planning knowledge, and women who knew of at least seven methods as having a high knowledge.
Both bivariate and multivariate analyses were performed using SPSS. Bivariate analysis was performed through cross tabulation to provide comparative associations between modern contraceptive use and the socio-economic, cultural and demographic variables and intervening variables for the three regions and at the national level. Multivariate analysis was performed using logistic regression. Four logistic regression models, one for each of the regions and at the national level, were fitted and the effects of the various variables compared. However, both religion and family planning knowledge variables were excluded from the regressions. In Central and Nyanza, which are predominantly Christian, the samples included few Muslims. Furthermore, estimates based on models that excluded this variable at the national and Coast Province levels were similar. The knowledge variable was excluded because the results would have been difficult to interpret, as the effects could be in either direction. On the one hand, women could be expected to use contraception because of their knowledge of family planning methods, but on the other hand, women with family planning knowledge could have obtained this knowledge when they went to seek family planning services. Table 1 summarises the percent distributions among married, fecund, non-pregnant women for the three regions, Central, Coast and Nyanza, as well as at the national level, according to the study conceptual framework. Use of modern contraceptives is substantially higher in Central (70 percent) compared with Coast (37 percent) and Nyanza (39 percent), and the national level is 46 percent. The table also shows substantial regional differences in the distributions of the socio-economic, cultural, demographic and intervening variables.
Results
The level of education among women is high in both Central and Nyanza Provinces and is comparable to the national level, but much lower in the Coast. In Central and Nyanza, very few women have no education, compared with 25 percent in the Coast and slightly over 9 percent at the national level. The level of household wealth is higher in Central compared with the other two regions. In Central, less than 10 percent of women are in the poorest wealth category compared with nearly 43 percent in Nyanza and 33 percent in Coast. The proportion of women residing in urban areas is much higher in Coast compared with the other two regions and the national level.
Cultural conditions in the three regions also differ. Polygynous marriages are more common in Nyanza, at 19 percent, compared with 3 percent in Central Province, which is also substantially lower than the national percentage, at 12 percent. In Central and Nyanza provinces, Christians predominate, at over 98 percent, while Muslims constitute 34 perhttp://aps.journals.ac.za/ cent of the population in Coast. Table 1 shows differences in the regional distributions in the intervening variables. In both Nyanza and Coast Provinces, more than half of women desire to have an additional birth, at 52 percent in Nyanza and 62 percent in Coast compared with 37 percent in Central. The proportion of women who have experienced the death of at least one child in the five years preceding the survey is more than double in Nyanza compared with the other two regions and with the national level. Coast Province has the highest proportion of women who desire to have additional children, while Central had the lowest proportion. Knowledge of contraception is highest among women in Central Province, at 91 percent, while in the other two provinces the levels are below 70 percent, similar to the national average. Table 2 summarises the association between contraceptive use and socio-economic, cultural and demographic and intervening variables in each province, as well as the national level. Contraceptive use increases with women's education and wealth, in the three regions and at the national level. At the national level, for example, contraceptive use among women with a secondary and higher level of education is 58 percent compared with 15 percent among women with no education. Similarly, contraceptive use is 56 percent among women in the wealthiest category compared with 30 percent in the poorest. These patterns are similar among the three regions. Although contraceptive use is higher in the urban areas of Coast Province and at the national level, the reverse is the case in Central and Nyanza, although these associations are not statistically significant. In Central, contraceptive use is 71 percent in rural areas compared with 65 percent in urban areas. By type of marriage, in the three regions and at the national level, use of modern contraception is significantly higher among women in monogamous unions, except in Nyanza, where the association is not statistically significant. Also, contraceptive use is higher among Christians than among Muslims.
Concerning the association between contraceptive use and the intervening variables, in the three regions and nationally contraceptive use is higher among women who do not desire more children. However, this relationship is not significant in Coast Province. Similarly, among women who experienced a child death in the five years preceding the survey, a Table 2 http://aps.journals.ac.za/ lower proportion used contraception compared with women who did not experience a recent child death, although this relationship is only significant at the national level and in Nyanza. In all three regions and nationally, contraceptive prevalence is higher among women who know at least seven modern methods of contraception. Generally, contraceptive use is highest among women age 25-34 and among women with 2-3 living children, except in Nyanza, where contraceptive use increases with women's age and number of living children. Table 3 summarises the logistic regression results. After controlling for the other factors in the model, socio-economic and cultural factors are significantly associated with contraceptive use at the national level. Use of contraception increases with levels of women's education, and the same pattern is observed with respect to the wealth index. Contraceptive use is also higher among women in monogamous marital unions. Also, after controlling for the effects of the other factors in the model, the intervening variables are significantly associated with contraceptive use at the national level. Women who do not desire another birth are more likely to use contraception. Contraceptive use is higher among women who did not experience a child death in the five years before the survey. Use of contraception is highest among women aged 25-34 and those with 2-3 children. Living in urban areas of Kenya, however, is not associated with higher use of contraception.
Similar to the bivariate analysis, in the multivariate analysis the factors associated with contraceptive use in the three regions are not as strong as at the national level. Indeed, in Central region, where the level of contraceptive use is comparable to developed countries, contraceptive use is only associated with women's education, type of marriage and age. Contraceptive use is higher among women with secondary and above education compared with those with none/primary, higher among women in monogamous unions compared with women in monogamous unions and higher among women age 35 or older compared with the reference group (women age 15-24). In Nyanza Province contraceptive use is only associated with women's education and fertility preferences. In Coast Province contraceptive use is only significantly associated with number of living children, with use being highest among women with 2-3 children.
Discussion
This study confirms the existence of substantial regional variations in contraceptive use in Kenya. Consistent with previous DHS results, it shows a higher level of modern contraceptive use in Central Province compared with both Coast and Nyanza Provinces, and also above the national average. Overall, the results reveal that women in Central Province are of higher socio-economic status compared with women in the other two regions. Central Province has very few cases of women with no education and also has a much lower percentage of women in the poorest wealth category compared with the other two provinces studied. Similarly, Central seems to be less culturally conservative, as reflected in the higher proportion of married women in monogamous unions compared with the other two regions.
The better socio-economic and cultural environment in Central Province seems in turn to have a positive impact on the intervening variables. Central Province has the most favourable environment for the use of contraception, as suggested by the higher proportion of women who do not desire to have another birth and the higher level of knowledge about family planning compared with the other two provinces. Other studies of Kenya have reported similar findings (Kimani and K'Oyugi, 2004) .
The analysis shows that contraceptive use generally increases with higher socio-economic status, less cultural conservatism and a favourable environment for the use of contraception, as reflected by the intervening variables. Women in monogamous unions who can be considered less conservative are associated with higher levels of contraceptive use, except in Nyanza. This is consistent with the observed regional differences in contraceptive use, particularly between Central and Nyanza, and especially in view of the larger proportion of monogamous marriages in Central. Women who do not desire another birth are also more likely to use contraception, except in the Coast. This association is consistent with the observed regional differences, particularly between Central and Coast. Finally, the greater use of contraception among women with more knowledge of contraceptives in Central compared with the other two regions is also consistent with the observed regional differences.
The logistic regression results show that socioeconomic development and cultural conditions are important factors in the use of contraception in Kenya. This finding is consistent with demographic transition theory, which suggests that socio-economic development is the driving force for fertility control. Socio-economic development in turn seems to have shaped attitudes towards family planning and fertility preferences in Kenya. http://aps.journals.ac.za/ As expected, women who do not desire to have another birth are more likely to use contraception than other women. The observation that use of contraception is highest among women with 2-3 children suggests that Kenyan women are not only desiring smaller families but also taking deliberate action to realise their fertility preferences by using modern contraceptive methods. An unexpected result is that urban residence is not associated with higher contraceptive prevalence, net of other factors. Although contraceptive use is higher in urban areas than rural areas of Coast Province and at the national level, this is not the case in Central and Nyanza, although the associations are not statistically significant. This finding is inconsistent with previous analyses that have suggested the presence of lower fertility and higher contraceptive use in urban areas. Our preliminary analysis at the regional level seems to imply that urban areas do not necessarily provide a better environment for the use of contraception. Related to this finding, the 2008-09 KDHS showed that infant mortality was higher in urban areas compared with rural areas at the national level (KNBS et al. 2010) .
The persistence of regional differences in contraceptive use in the presence of statistical controls seems to imply the omission of some key variables. For example, previous studies (Population Council, 1998; Kimani, 2007) have shown that both respondents' approval of family planning and discussions with the spouse about family are important, although these variables are not available in the 2008-09 KDHS.
The logistic regression results for the three regions show that the effects of the various factors on contraceptive use differ among these regions. Education is an important predictor of contraceptive use both in Central and Nyanza. This seems to suggest that increases in the levels of education in the Coast would result in higher levels of contraceptive use. The persistence of cultural practices such as polygyynous marriages could also be contributing to regional differences, as this practice is still prevalent in Nyanza and the Coast. The effect of the type of marriage still persists (results not shown) even when religion is controlled for, hence confirming its independent effect. However, the importance of desired family size on contraceptive use in the Coast could also be contributing to the differences. The proportion of women who desire to have another birth is substantial in this region in particular.
The lower use of contraception at the national level observed among women who experienced a child death in the five years before the survey confirms that child mortality is still an important factor associated with the demographic transition in Kenya. http://aps.journals.ac.za/ However, its importance seems to have been declining, particularly at the regional level. In our study, in the three regions the experience of a child death is not significantly associated with contraceptive use, after controlling for the other factors.
Conclusion
The better socio-economic and cultural environment in Central Province could be responsible for the higher use of contraception observed in this province in comparison with Nyanza and Coast, and hence with the observed regional differences in the use of modern methods of contraception. The higher use of contraception in Central arises from the favourable environment for the use of family planning, as reflected in the intervening variables. As the analysis reveals, the motivation to have additional births and the experience of child deaths are lower in Central than in the other two provinces, while women in the Central Province also have the highest levels of knowledge on family planning methods. Thus continued progress in socio-economic development, abandonment of traditional practices and reduction of infant and child mortality would promote the level of contraceptive use at the national level, and also reduce regional differences in contraceptive use. The other important conclusion is that contraceptive use has spread even among women with small families, which suggests increasing acceptance of the small family norm in Kenya. Our final observation relates to the finding that urban areas in Kenya may no longer provide a better environment for contraceptive use compared with rural areas. The fact that in some regions use of contraception is higher in rural areas compared with urban areas suggests the need for further research to understand what could be responsible for this apparent reversal.
